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(54) Title: SEPARATOR AND PROCESS FOR PRODUCING SEPARATOR 




(57) Abstract: A separator excelling in reliability and corrosion resistance; and a process for producing a separator, which process 
realizes enhanced productivity and high yield. Separator (1) comprises separation part (13) for separating hydrogen gas and oxygen 
1^ gas flow channels from each other and a seal part disposed at a peripheral portion so as to prevent the leakage of hydrogen gas and 
oxygen gas. In the separation part (13), resin layer (31) is provided on metal thin sheet (30), and the resin layer (31) is furnished with 
1^ gas flow channels. This resin layer can be provided through a technique of printing with a conductive ink followed by hardening, or 
^5 a technique of subjecting a conductive green sheet or conductive slurry to stamper forming followed by hardening. 
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IiaifPtV^:2mm 
M)^$:700jum 
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mmm2 
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m^wmmKm. •. ^mw^^ ais k7i 94) mm 
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^gi$pi3-ci*. mmm42mmmm2i\z.mmi^x. m^^^m2otmmmm2i 
mmm43u^ ^mmm4ommi^ML-xhVTi:^>'^yt—/vmi^ixm^ri^mmi± 

x\ mmm42t(Dmmi^^m^u m^i^tiummt)^umm.mt\.xmmir^t 

—h^mmu :^^>^Mcx<^xmmi^^v—i^iy—him\^^mmi.xm^mi)^m 
nhtifmmm42^j^)^ir:5o mmm42\'i. mmi^^mir^^t^^^^^x:h^(Dx 

. mmi^y4'7—^^t^=i^j>>'^fci^^f^mm^m^^^^t^^x^. m^=i^j>^t\^xii. 

Interpenetrating Polymer Network. IBg-|5^riPNj)^3^CDTOi;$S$^,(cl0^bV\ * 

fc. mmm42u. mm\^^^v-:y^^-ht\^xnm^ti. ^^>^<i^x-Dxmm)^m 



wo 2005/057699 



33 



PCT/JP2004/018143 



;2^mx@f*. mummrM. mmmmmrn. mmrm. ^mxm. ^mmm 
^iy^f^E\z.x.-Dxyfmmm:m^\.. mmm43^M^ir^o mmiat. m&<D^ 



wo 2005/057699 
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o 

mmi^m)^m^mmir^±mmmi^-^\^^x:^hi^Mci^mim^ir^o 

h=3r^>. (p<^)Ti^y/v^if:7^^/vai/jfdeix, (p«^)Ti^y/v^-t-:7^/vrnihdeiy, (^^ 
) T^y/v^:7/v:^i/>^m/K=3r^>, >^(7«i57)T^y/v^tf:^:7m/— /VA, 
^^)Ti5^y/v^tf><.:7aiy— 3ihdri/^t^v?(p<^)Ti^y7V^tf;^:7aiy— /VA, 
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rc^/k-2-t:Kndrv^:/i:il:VVT^y^— N, N-v'^^/VT^y/VT^K. N, N-v? 
:3^^/^Ti5^y/VT5:H\ Ti5^yti-r/V^/V7;^y^^ N, N-i^?i^/UTS^y^u\i°/VTi^]) 
/VT5:H\ -fy:7'i3tVVTi^y/VT5K. i^^^/VT5:y:3^^/VT:^yw— 2-tKi3driy- 

3-:7mydri/:7't2tvvTi^yi/— 3i^i/^^i/y=t— /vi;^(p<i5')Ti^yi/— i^^^^^w 

^^^y:n^/v^:;?(^^)T^yi/— h/^^^(Z)3^^v:/^'y=i— /v^(D(^i?^)T^yw— hy 

3i;K^v^#fj§gt;i{*. mnm=^-^-^'^mm. mvsm^^-^^^ 

/]^:^^-yu—h. 2-(3, 4-3i/K=3rv^^>:^n^drv//V-5, 5-;^t°n-3, 4-:3^)^K^^» 
— fc:^/Vv'i>'n^dr-fe>'v?;^-^ih^b\ 4-tfc::^/^3^JKd^v'v'^^^^^i^:/, «(3, 
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i^yi/v'/v^i— ^/v, /Ky:7'ntv>-i^y3— /vcDv^i/yixv'/v^— 3i^i/>-i^y 

aJ^Jl<DT/^=3rW^;^dri^-rK^#;!JPi-^^^^-j;oT#^t^^4^°y^— 
/V(D:!Kyi/y->'i;^/V:3iw-^yV^j}gjj,^;^^^-jg^^(7).:;?^y,^^^ 

3, 3-v?^^/V;^^-fei5^>-, 3, 3-v?i^nci^^/^;^dr-fe^:x, T^cC^^cOr^dr-feiJr^ 
^k'^i^;7"h7tKn:7^^, 2, 3-i;^^^/V7"h7fcKn:79^(Z)J:5^^:^^y7>'^t:'^i^ 
;hy:^=3ri^>'. 1, 3-i;^:^=ary^>-, 1, 3, 6-V^):t^^:y^^^vi:^^^-^(Di:.of3:Wk 

i^;rc^ix:^>!L/v:7^K\ ^:^3it°i^antKy:/(Oj;5?'ce^^^Wb'^i^;i, 3-7°nt°:/ 
;5?./v>^^K. 3, 3-v^^^/v^^iS^:/(DJ:5>'.C^^i5''V^l:'a-i^;^^i/>'i5^y=i~/Vi^tf 
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±u^^M>m.. }i°])iy^'>J^M. ^^n±^^j>.m.. ^:f:^:7^::=.^M>m.. ^^t°y^ 
r^:tl^hVX\tBF ~. AsF \ SbF ~. PF ~. B(C F ) ~f^Et^m\fhfl^o 

4 6 6 6 6 5 4 

'^^^)^ i^^7=¥^TUVI-6990(UVI-6974(D^^i^:7/^:^a/j^>?.y'Jl— h) <,^Al^ 
=^=-:t:y^—^<4\^m'^. rf:^:t-:^V'^—SV-151, TT=>:t-::/b-^— SP-170( 

■T';^;:^:/h-^— SP-1 50 {T^M-^h-^—S^-l 7Q(D^^'^y;V:^xnis:^'7a:.—V) 
. T7'';^:^>^h-^— SP-171 (J^_h. MWtW)'^. DTS-102, DTS-103, NAT- 
103, NDS-103 ( {A-}iVri^iy'i-'7'^7V)-i;>:^^7V:^7V'^^^J^^^'^'7;V:txiT 
. TPS-102 (h>J:73l::^/^;7^/^;^^^>^72^^dri^:7/^::^tI;}^;^:7r^— h) , T 
PS-103 (^y73l^/^/J^;?^.*^!>i^-^d^i^7/^:^^T^^^^^— h) . MDS-103 (4- 
p<^^^/:73l^/V-i;i'y'Jl^/V>!./^7^^^'>^^d^i^y'/v:^^T>'^^^— h) . MPI-10 
3 (4-p<h^iyy'mr^/V3— K='>A^=3ri^y'/^:^^T^^^^^— b) . BBI-101 (If ( 
4-t-:7'^/V:7m^/V) 3— K^'>i^---drf-:7/V::^n/]^^:7ai— h) , BBI-103 (4 
-t-7'^7V:7aic:^/k)3— K^'^7i^-^df-f-:7/V:^nT^^^^— h) (J^_h. ^^^«9^b^ 
M)-^, Irgacure261 (77^-2, 4-i/^n^::/^v^rc:/-l-^/k) [ (1, 2, 3, 4, 5, 6- 

77 ^^--^V]-^ (1 +) ^dri^:7/^;^t2/}^;^:7zn— h (1-) ) 

CD-lOlO, CD-1011. CD-1012(4-(2-t:Kndrv-^h97^^;;^; 
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—M)^. CI-2481. CI-2624. CI-2639. CI-2064 (J^_h. De 
gacure Kl 26 (t*><> [4- ( v':73l:=:/^>?>/^'JJ^^:^) ><./V:7^Klf >^^=3ri^:7/^ 

::^a;iN;^:7ji— h) (7^^Vi^^)J^, RHODORSIL PHOTOINITIATOR 2074 ( 
(hyi5^5:/V) 3— K^!>A7^h9^>^ (^>'^:7/V:^n:7ji;=^/V) tKW— h) (RhodiaM) /.e 

>'^y:/i:2tVV3^— T^/v^ce^^c^^^/y-f^^— 2, 2-v?^h=arv'-l, 2-v':7;n 

-^^^/U-^vi^-<>'-l-:t>. 1- (4-/ryy°nt:Vv:7cncn/k) -2-tKtidrv--2-^^7k 

■r.^m^ax@-e^a$tt/c^M»^40{;iiiLgi^«tei/y->'v^-h^^Jii-§ 
x@-e$>6o 

^2(Dx@{*.m^i^i«Mxa-eM$;n'fc^mttm^i^^i¥bmb^Mtc:j;o 



wo 2005/057699 
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mmiatssmu(-^mmm)±mmu)m:(Dh(D:^mmx^^. 

uwu mmmKmm\^^v—>^^^—hmmmihi^xL.'k^^^w:h^o ut^a^^x 

/\^^y^y':/^\Z.'r'7xi>{^mMWd'^^^HM-^^^M'Ji^ DLC (Diamond Like 

Carbon) j^^?i^^«;(jpx. mt^^i^. ^it^f-^^. ^mt^^i^. m^t^^i^. m 
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o 

xm\z.uf^ti \^^<>xiy—jv^nt)^W;^^^2o\z.Bm'r^x.^ i^iy—/vm^<Dj^ 
^^^mu y'^y^MJncx<>x^m\^f^^^(Diy—/vm^^^m.ir^o mm^m 

fc. iy—/um^<7)mmt. ^-^n~htk^t^mwrr^2m(Dy'^:^xnoxhx\^\ 

mk-x. miK^vfcx^^£m)^<DPKFciootvxm^yLXhti^o 
i^±(Dx^K,mm\^fcmm\^^^])—^^-y—hK:^i^:y^<mmi^x-Dxmmm42i^ 



wo 2005/057699 



41 



PCT/JP2004/018143 



M-^^:) . ETFE (7^h^:77V;^n3i^i/^^-m^v:/^M'^#:) . PCTFE (7K!J:^nnh 
y:7/V:;i-nrc^W>') , ECTFE(i^i:itiM;^/V::rarc^l/^-3i^l/:/^M'^#:) . PV 
DF(*°y:75/^[^fcf-y^V) , PVF (M^)\f^;v-7 /vir'y^Y) . TWN ifrW^ ^^-^"^^ 
^uy-^^-^^/V:tvi:fvi\i°U>-^^y^[:\f^]}'f>^M^i$^) . VDF-HFP(75/{t: 
tf ^yT'V-^^i^:7/v:^n:7'ntV>'#m'^#:) . TFE-P(:75/>fl:if ^y7'V-:7'nt° 
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nmxiti^mmm42mm<Dmmmm2itmmir^mm^<D^mmmm44^^)3^ 

mmm42tmmmm2it(Dmmmmm<mti(Dmi\^m7i^-t^Knhinti:\^^x^ 

tf:m^. mmm42(Dmmi^Mmnm44^nmir^^tx\ nmnm2it<Dmnm 

(D^mM^m'Pir^(DX\ ^':^(Dmmmm<tf:oxi.^% m^^i7ct^^:^mm\^ 

*fc. r«^«Ji44{*. «JltJi42^ffi(>DM^Sffi2ii:^Mi-a^*iK{;i(^^m'^i^ 

^M*'rti.«j;v\ mmmm44icx^mmn^(D^ri'i. mmm42tmmmm2i 

t(Dmmmm^(D^mmmm44^n^)^irtii'£^^^mj}^m^^hti^o \^f'i)^^x. 
mmmM44m^^mm:W.'p^'^.'p^<D^—^^^'mm^>^<'>>'Yx^^mzi 

nmiin^n^o mmmmn^)^imxi-i. mmm42(DmmK. ;^-*v->it^g=i>- 
^<^>v^mM(Dm^xm:^ir^o ^mmm^tJimxi^^ mmm42icMi^x^m 

tmmm42(Dm^\:.^mmtfj:^o \^tn^^-ox^ m.mmm^tj:n^i^nDm^\^. 
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mmm^v-^^iy-Mc^ y^^>^<^m\^^f:immK^-:>xm^m^miir:6m:itm<D 
mmmt'Lx. Tm(Dmmm4—6K^'r^wx^^<u—^i^i¥m:\^tio 

^nmi^fch(D^mMm4-6x^m i^tco 
mmm4) 

mmm4xi^^mmm42^T^]}/i^x^^^-y(DiPNmi^mmx^mi^fco 
{Mmti—^^iym. d"d^ #5500) i50M*fi5. m^m.^{^m^^-xMB\U. 



wo 2005/057699 
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BFv-y— X) 300^ ASIS 

m-^m : tKn=arv':7a.:=:/V^h:/ (^^^ttM^ iPp^ Daro cure 1 1 73) 1 . 5fia§|3 
. hVTV/l^'^/^:7:i-:=^^J>^6:7^y^tVl^(y^^^:^M±M. p^^Cyracure UVI-6990) 

1. om»fp 

l^^^l: : sot:— loo'C-eso^^^ 

(^»!I5) 
^y^°^v/SP1507) lOOMitP 

(ym:h-^>m. # 5500 i5om»$p. m^mm^mw^^rMmn. 

: 8o°c— ioo°c-e3o^r^ 

(Mm^—^>m:. p"d^ #5500) 150M*f|5. PiytmHtf Mm^X^BIfM. d"d^ 
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BFv-y— X) 300^ ASIS 
CyracureUVI-6990)l. S^MgR 

[|g2] 
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1 9 
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m^wmm7im.:Amm^iiis k7194)w 

if.mm-mx\t^ ^mttiJ^y-^-v— ^^ffiv^S(Z)T'}^/^<. ^js»«^®};i^s 
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>(^BSftAr^^^li g (Interpenetrating Polymer Network, Bg-fpriPNj) 

^fz.i^^m^m'^^^hf£^mm\^^4'7-^mmtu^vxmmi^:^y])-^mm\^ 

:^mmr.m^. Kt«ax@. ;^^y-MMxm. ^M^xm. m*s?f^j?^x@. 
mm^mx^^'^^<u—^i^m^'r^fcib<Dmx:h^ 
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^L-c^mtt:^^y-^i^si-So 



wo 2005/057699 
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o 

xmit^n^(Dx^ ^m.it^E'ey^—^ 3fe«i!^t:tt:^y=^v— *fc{*3fesi!^ki47°y;!Ky 

iy^=e/'^—i^tiU.-^^)^'^—f^E^m\^^^tti^X^^o T^y/^5^^y•^— ^f' fi:^ 

o 
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Km^ytrx\ ^^^i^^tm^m^mt^m-^vx^^^mm^i^mu ^tumm^ 

ijuK.xm^&m^MMir^o mm^. mM^/i^^<^t^^m^^xmm:^^-t^{^MK.f£ 

m<Dm^xmp^'r^o Mi^mfj:m^:fymtvxi-±. ^^(D:jfm^m\^^^^t^^x^^ 

^X^Cl^oitS^Sti^^^y— (D)?^^bTf*. 200 ju m— 500 ju m@S;OW^bV ^ 

o 

. mm^m^thfc^mmm4o^m'mi^^9v—\^mm^^^^txm^^n^o 



wo 2005/057699 
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^ i^mm^m^nti^mmR4o^mm^^^^txm^^noo m^^ntcmm^ 

mm40(Dmmm&fj:t^^mm:ir^^txmmir^^tt^x^^o 
iWK. i:mma'imm^m:^tifcMK<D^mmm^ML.x'r^^y\i°>^mxm^ 

mm(Dm^ijmt\^xn.u^(D^m^m^^^^ti)^x^mK MM^^nm^x.^ 



wo 2005/057699 
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mm m(Dhm^mm'^^^o 

#^$-fr^;?IPX, DLC (Diamond Like Carbon) j|^^?1^^i-§;(lPX, ^^fb^iJ^:/, 

i)mm'^>'^mp^^mmmm.ip.x\^ii^i\i\^f^\\ *fc. ^mitmMxu^ ^^^^^^-^ 
mm^fhfzMmmf^fh\^i:-:>xm.m^x\^-too \jt.m<>x^ ^^^sb^mm^^ox^ 

o 
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>^7^5/:7'S27(Di/— /v§l5?i^^x@-ef*. :fi^:^mj:K^^x^ iy—/>^i4Km^^ 
'^:^ti^m^it. iy—/^^M^rMK^^^X. im(D-:f\y:^X^y—/vmM>^Mmir 

mmt. ^^n^ik^t^mmir^2\Mi(Dy'i^^xn<>xhx\^\ 
m^imm^fi. ^hicmwMs^ mui^—h4^ 3^>'K:7^:/v'5*5j;u?«^^iaiii2^ 

mmm^fix\^wii\:^^:^^<mm\z.x.fi\^^^<\y—^i(D^fi^^^ 

^mui3KmmnM44^wtm^tx^ mmnm2it^^<\y—^ih(om 

20}mmmrr^^D\^. ^^—^vmM(omm^'^m^'^fi.x^i:\\ 0241:1^ 
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m^mmmmmmm (cfrp) fj:t'iMmmm^-Dmmm(Dmm^m\^x-hx\ \ 

^^bfc^mtt^^y— :^^:yy<^m\^fz.f^m\c^^xmwn^mf^m^m 

f^^LfCo SUS304(fc-C10cm. J;riOcm. J¥$0. 2mm) jO^feJ^^^M^^^® 

Km^50ixmxm^u i3ox:x2mmm^t^'\txmum^^)3^i^tco 
mmm?) 

mmm7Xi~i. mmm42^Tyv/^x^^^i-'<DiPNmm:mmxj^mt.tio 

.a^HDDA)70m»§P. ::^:^^iy:tV=^^—(^^^iy^t±a.m. CP HALL 

(ym^-^>m. # 5500 i5om»$p. m^m^(^mmmr.mmm. 

BF^yy— X) 300M*§|5 

m'^M^:tKi3^v':7ai^/V>^h^(^/^|±M. p'p^Daro cure 1173) 1. SMft^P 
. V])TV7V^/^^y^=-yj>^e,y-yi\:?):y{-$'''^'^^i3M±M. p^p^Cyracure UVI-6990) 

1. om»gp 
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mmm8) 

^y:jK=arv'SP1507) lOOMAIfB 

{Mm^-^-i^m. p"p^ #5500) i50M*fi5. m^m^i^mm^-jimBxU. 
mT5.i^o. 5mM 

zL^mm:ioox:imw\.x7^mmm 
mmm9) 

mmm9Xi~i. mmm42^T^v/]^x^yi^^i-'<DiPNm^mmx^mt.fco 

/^liM. p"p^T^/V^VhGY-179)50M*f|5 



wo 2005/057699 
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(m^;^-^vM. iPp^ # 5500) i5om»§i3. m^m^i^mm^jimmm. 

BFv^y— X) 300M*|f|5 

M-^mM:'^^^Tiy/Uy:i-:^y^-^:t^Zy}i^(^^<^±m:. p"p^Irgacure819) l. 3MM. 

UVI-6990)1. 5M*$P 

m;'5800mW/cm^-e^i5'/WN9-rK^^:^^fflV>T3feM*fbfCo 
^^fi^t^ : lOOr tC^^^LTlO^r^MIt 
[|ft3] 
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m^im^mu-.m^mois k7194)^#!l 
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^ir^\Ihn(Dma=2. 0mm. mi^U^tfj:^m^<Dmh = 2. 0mm. tfljSl5(Dj¥^c 
=0. 45mm. Iffl§|3(Djf:^=0. Imm-CfeofCo ^tiJ&ir^'^^IHIIfBf^cDKlfffi^^ 

[0006] j^_h(DJ:5 \z.if.mm ^m^(D^mm.^^Mhrr^:LtX. dtj^<D^^^h 

'j;^mt^^^ mMmm<DuumLmmir^^t^^x^^o 

^MTM^mm^^^tfi^x^^, 
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^mmi^y^y—t^^t?mm^4>^^m\^^xwmir^^txmm.x^^o 
mL^fcmit^m^n^^tmx^^o 

^fctts!^ktt:^y=iv— 3e)^^>?'^^^^>'^i!. ^mit^m-^fcu 
mm^um^hfj:^mm\^y-^y-t^t^mm^m^mKx^xmm.x^^o 

x'hx\^^u 'f'ibi^m\^fcmm\^^v->^>-h^^mummKmm\^xhx<. 
m'^fj^ticx^^xmm.ir^^^t^^x^^o 



wo 2005/057699 
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*fc;^^pjt;iJ:tbfi. M*x@Ti*. mm^y^^V—^. f^^y^i'i^^m. Y^^—^r 

%tzjfmmz-xjci\t. mm'mM^^)^'XMx\t. ^^-^^^^^^(D^mis^. p^to 



wo 2005/057699 
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nmrnK^nKmn^iy—zi^mnxhox. ^(DrnM^t^tiKx-oxmrnwrn 
[6] mm^m^tmm^^-/i^^ti-i.-^u^Mr.Kx<>x-i$iMm^fh^^t^w^ti- 

mmmxmm^nfcw^co^mmmm<D^ibmm^^mm^mm'r^mma'i 



wo 2005/057699 60 PCT/JP2004/018143 

[11] mmmmmn. mm^^^-r^^j^^tcu-^mmm^^hm. 

[13] mmmmmm^tmxi^^ Mm^x^mm^trnm^ ^mMKx^ytm^tmm-^tc 

wik(D^mumm(D^'hmm^mmc^'^-r^mma^.^^>^<i<ix<^xm 



wo 2005/057699 
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[19] mtmmxM^mi^. ^mmmm^c^ mmi^^^v—>^^^—ht(Dmm\^^mm^ 

[20] mw^mm^Mmxit. hVTi;^:y^yt—/i--^fcit.mT^v>'^^mummi^^ 
[21] mmwmi^^mi^timmMm(Dm^^\^mmi^mmmm^mnfcMm<Dmm 



wo 2005/057699 
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mmmmm^miti^xmmm^^m'r^mmmmitJMt^^t^^t^i'^mtir 

m^^hf£^mm^y^9-t.mmt^m^\^xmhti^^t^wmtir^mMm22 

T>=^—hmKx<^xm^'r^^t^!i0mt'r^mMm22i^fci^23mm.<D±.^<u—^ 

[25] mmm^mM)^r.m-i. m^^titimm\^:^yv-Kum^^^Hifxm.m^^ 
^^txmm^^^^-r^^t^!i^mtir^mMm22--24(D\^'rri^^i-^i^mm(D± 

m^n^mmmmj:n^^t^^t^'>^mti-^mM^22—25(D\^Tti^^i<:>i^m 



wo 2005/057699 
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[27] S;K^ax@-et*. h]}Ti^>^yt—^u'^fci^^}}T^V>^^mummi^ij:W^^ 

mm)^mm^m^ti.xmmm^^)^ir^}^mmmitj:ut^^t^^t^wi^tir 
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